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DETAILED ACTION 

1 . The amendment filed 10/14/05 has been received and considered. Claims 1-19 are 
presented for examination. 

Priority 

2. Examiner acknowledges that there is no claim of foreign priority to Japanese application 
2002-162464. 

Claim Objections 

3. Claim 5 is objected to because of the following informalities: 

Claim 5, as amended, changed "axis" to "z-axis", previous claim limitation was "Z-axis". 
Appropriate correction is required. 

Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published imder Article 21(2) of such treaty in the English language. 

5. Claims 1-6, 10, 12-16 and 18 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Ito et al (U.S. Pat 6,456,896). The claimed invention reads on Ito et al as follows: 

Ito et al discloses (claim 1) a machining method for positioning a work and a tool in 
directions of X-, Y- and Z-axes perpendicular to one another and machining said work (col. 3 
lines 30-40, col. 4 lines 35-42), comprising the steps of moving said work in each of said X- and 
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Y-axis directions relatively to said Z-axis corresponding to an axis of said tool, prior to 
machining (col. 1 line 58 - col. 2 line 18, col. 4 lines 35-40, col. 5 lines 54-61, col. 1 1 lines 22- 
3 1), examining positioning response properties of said X- and Y-axis directions with respect to 
said Z-axis (col 5 line 33 - col. 6 line 33, discloses a collection of position response properties 
which are stored and used by the controller during normal operations, all displacement 
measurements are with respect to X, Y and Z) and positioning said tool in said Z-axis direction 
based on obtained data of said positioning response properties (col. 2 lines 19-27, coL 1 1 lines 
31-36), (claim 2) a plurality of measuring conditions for confirming said positioning response 
properties are established in advance (col. 1 line 58 - col. 2 line 18), (claim 3) said measuring 
conditions clarify the dependence of at least one of a movement start point (col. 6 lines 20-22, 
retreat position), a movement direction (col 5 lines 1-9), a movement velocity, a movement 
acceleration and a movement distance (abstract), (claim 4) said positioning response properties 
are selected from said obtained data in comparison between movement conditions to be used 
during machining and said measuring conditions (col. 7 line 7 - col. 1 1 line 36), (claim 5) 
wherein control parameters that can change said positioning response properties are prepared in 
advance (col. 1 line 58 - col. 2 line 18), said control parameters are changed when said obtained 
data is out of a predetermined range, said positioning response properties are examined, and said 
tool is positioned in said Z-axis direction based on said control parameters with which said 
obtained data is within said range (col. 7 line 7 - col. 9 line 56, time based operations determine 
displacement response), (claim 6) at least one of a movement start time, a movement velocity 
and a movement start position with which said tool moves in said Z-axis direction is controlled 
based on said obtained positioning response properties (col. 8 lines 36-48, col. 1 1 lines 31-36, 
col. 13 line 34 - col. 14 line 20), (claim 10) wherein said tool is a drill (figure 1, col. 3 lines 27- 
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30), (claim 12) a machining apparatus (figure 1, 2) comprising moving means for moving a table 
(T) and a main shaft relatively to each other in directions of Y- and Z-axes perpendicular to 
one another (figure 1, col. 3 lines 3 1-40), said table being mounted with a work (inherent), said 
main shaft holding a tool (col. 3 lines 32-34) said moving means being operated to machine said 
work (col. 1 lines 11-21, col. 3 lines 27-44), drive means for moving said work in each of said X- 
axis direction and said Y-axis direction relatively to said Z-axis corresponding to an axis of said 
tool (col. 4 lines 35-49), prior to machining (col. 5 line 39 - col. 6 line 38), response property 
detecting means for examining positioning response properties of said X- and Y-axis directions 
with respect to said Z-axis (reference number 10, col. 1 line 58 - col. 2 line 18) and positioning 
control means for positioning said tool in said Z-axis direction based obtained data for said 
positioning response properties (col. 2 lines 19-27, col. 1 1 lines 31-36), (claim 13) a machining 
apparatus comprising: moving means for moving a table and a main shaft relatively to each other 
in directions of X-, Y- and Z-axes perpendicular to one another (Figure 1) said table being 
mounted with a work, said main shaft holding a tool, said moving means being operated to 
machine said work (inherent), program storage means for storing examination programs and 
machining programs (reference number 12, col. 3 lines 45-50), analyzing means for reading said 
programs from said storage means and analyzing said read programs (reference number 11, col. 
3 lines 53-65), pattern storage means for storing a pattern and a stabilization time of 
predetermined moving operation (reference number 14, col. 3 lines 53-65), pattem matching 
judging means forjudging matching between moving operation analyzed by said analyzing 
means and said moving operation stored in said pattem storage means (col. 5 lines 54-67), drive 
control means for moving said work and/or said tool in said X- and Y-axis directions (col. 4 hnes 
35-42), command creating means for creating a Z-axis lowering command to said drive control 
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means (reference number 1 1, col. 7 line 7 - col. 1 1 line 36) and response analyzing means for 
analyzing position response of said work and/or said tool in each of said axes driven by said 
drive control means (col. 7 line 7 - col. 1 1 line 36, thermal displacement response controlled), 
wherein prior to machining, said table and said tool are moved in two directions perpendicular to 
said Z-axis corresponding to said main shaft under specified measuring conditions (col. 5 line 10 
- col 6 line 52) a stabilization time required until position response of said moving means 
reaches and stays within a predetermined allowable range is obtained after a command-reach 
time of a positioning command (figure 5-7, col. 6 line 53 - col. 7 line 12, each figure shows that 
after a certain time the displacement amount stabilizes), and at the time of machining, said tool is 
moved in said Z-axis direction based on said obtained stabilization time (col. 7 line 7 - col. 1 1 
line 36), (claim 14) fiuther comprising parameter storage means for storing a set of 
predetermined control parameters (col. 1 line 58 - col. 2 line 18), wherein said drive control 
means acquires said control parameters fi^om said parameter storage means, and moves said work 
and/or said tool in said X-axis direction and said Y-axis direction based on said control 
parameters (col. 3 lines 45-65), (claim 15) comprising control means for examining positioning 
response properties with respect to said X- and Y-axis directions at a time of shipment, storing 
said stabilization time obtained thus into said pattern storage means, and comparing said stored 
stabilization time with a stabilization time examined after installation, so as to judge installation 
conditions (col. 1 1 lines 3-11, col. 12 line 4 - col. 13 line 5), (claim 16) said control means 
concludes that there is a trouble in a specific position of a base supporting said apparatus when 
said stabilization time varies widely in accordance with a coordinate value of a movement start 
point examined after installation (col. 4 lines 21-26, if an alarm and parameters are shown, then 
considered inherent), (claim 18) said tool is a drill (figure 1, col. 3 lines 27-30). Examiner would 



Application/Control Number: 10/679,408 Page 6 

Art Unit: 2125 

like to point out that any reference to specific figures, columns and lines should not be 
considered limiting in any way, the entire reference is considered to provide disclosure relating 
to the claimed invention. 

6. Claims 1-6, 8-10 and 12-18 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Kakino (U.S. Pat 6,501,997). The claimed invention reads on Kakino as follows: 

Kakino discloses (claim 1) a machining method for positioning a work and a tool in 
directions of X-, Y- and Z-axes perpendicular to one another and machining said work (col. 4 
line 49 - col. 5 line 15, col. 5 lines 32-42), conprising the steps of moving said work in each of 
said X- and Y-axis directions relatively to said Z-axis corresponding to an axis of said tool, prior 
to machining (col. 5 lines 6-15), examining positioning response properties of said X- and Y-axis 
directions with respect to said Z-axis (col. 2 Unes 3 1-65, col. 7 lines 25-34), and positioning said 
tool in said Z-axis direction based on obtained data of said positioning response properties (col. 6 
line 14 - col. 7 line 49), (claim 2) a plurality of measuring conditions for confirming said 
positioning response properties are established in advance (col. 2 lines 31-45), (claim 3) said 
measuring conditions clarify the dependence of at least one of a movement start point, a 
movement direction, a movement velocity, a movement acceleration and a movement distance 
(col. 2 hne 45 - col. 3 line 6) (claim 4) said positioning response properties are selected from 
said obtained data in comparison between movement conditions to be used during machining and 
said measuring conditions (response properties are sensed during machining movement and non- 
machining movement), (claim 5) control parameters that can change said positioning response 
properties are prepared in advance, said control parameters are changed when said obtained data 
is out of a predetermined range, said positioning response properties are examined, and said tool 
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is positioned in said Z-axis direction based on said control parameters with which said obtained 
data is within said range (col. 2 lines 15-19, col. 3 lines 12-36), (claim 6) at least one of a 
movement start time, a movement velocity and a movement start position with which said tool 
moves in said Z-axis direction is controlled based on said obtained positioning response 
properties (col. 2 lines 31-45), (claim 8) an allowable range of stabilization is established in 
accordance with machining accuracy, and said positioning response properties of said X- and Y- 
axis directions with respect to said Z-axis are examined in said established allowable range of 
stabilization (col. 12 lines 30-38, col. 13 lines 1-17), (claim 9) a machining method for 
positioning a work and a tool in directions of X-, Y- and Z-axes perpendicular to one another and 
machining said work (col. 4 line 49 - col. 5 line 15, col. 5 lines 32-42), comprising the steps of 
setting an axis of said tool as said Z-axis (col. 4 line 66 - col. 5 line 2, col. 5 lines 17-22), and 
obtaining a delay of Z-axis position response of a main shaft holding said tool (col. 3 lines 48-54, 
col. 9 lines 5-22), prior to machining and setting a movement start time in said X- and Y-axes at 
a time point when time obtained by adding said delay of Z-axis position response of said main 
shaft to time required for a forward end of said tool inside said work to lift back to the surface of 
said work has passed since a time point when said forward end of said tool reached a cutting 
distance (col. 3 lines 48-54, col. 9 hnes 5-22), (claim 10) wherein said tool is a drill (reference 
number 10), (claim 12) a machining apparatus comprising: moving means for moving a table and 
a main shaft relatively to each other in directions of X-, Y- and Z-axes perpendicular to one 
another, said table being mounted with a work, said main shaft holding a tool, said moving 
means being operated to machine said work (figure 1, col. 4 line 61 - col. 5 line 15), drive means 
for moving said work in each of said X-axis direction and said Y-axis direction relatively to said 
Z-axis corresponding to an axis of said tool, prior to machining (col. 5 lines 6-15), response 
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property detecting means for examining positioning response properties of said X- and Y-axis 
directions with respect to said Z-axis (col. 2 lines 3 1-65), and positioning control means for 
positioning said tool in said Z-axis direction based on obtained data for said positioning response 
properties (figure 3, col. 7 lines 12-34), (claim 13) a machining apparatus (figure 1-3) 
comprising moving means for moving a table and a main shaft relatively to each other in 
directions of X-, Y- and Z-axes perpendicular to one another, said table being mounted with a 
work, said main shaft holding a tool, said moving means being operated to machine said work 
(col. 4 line 16 - col. 5 line 15), program storage means for storing examination programs and 
machining programs (reference number 22), analyzing means for reading said programs from 
said storage means and analyzing said read programs (reference number 21) pattern storage 
means for storing a pattem and a stabilization time of predetermined moving operation 
(reference number 40) pattem matching judging means forjudging matching between moving 
operation analyzed by said analyzing means and said moving operation stored in said pattem 
storage means (reference number 20) drive control means for moving said work and/or said tool 
in said X- and Y-axis directions (reference number Mi, M2) command creating means for 
creating a Z-axis lowering command to said drive control means (reference number 20) and 
response analyzing means for analyzing position response of said work and/or said tool in each 
of said axes driven by said drive control means (col. 6 line 14 - col. 7 line 34), wherein prior to 
machining, said table and said tool are moved in two directions perpendicular to said Z-axis 
corresponding to said main shaft under specified measuring conditions, a stabilization time 
required until position response of said moving means reaches and stays within a predetermined 
allowable range is obtained after a command-reach time of a positioning command, and at the 
time of machining, said tool is moved in said Z-axis direction based on said obtained 
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stabilization time (col. 12 lines 30-38, col. 13 line 1-17), (claim 14) parameter storage means for 
storing a set of predetermined control parameters (reference number 20, 40,41), wherein said 
drive control means acquires said control parameters from said parameter storage means, and 
moves said work and/or said tool in said X-axis direction and said Y-axis direction based on said 
control parameters (col. 7 lines 12-34), (claim 15) control means for examining positioning 
response properties with respect to said X- and Y-axis directions at a time of shipment, storing 
said stabilization time obtained thus into said pattern storage means, and con^aring said stored 
stabilization time with a stabilization time examined after installation, so as to judge installation 
conditions (col. 2 lines 15-19), (claim 16) said control means concludes that there is a trouble in 
a specific position of a base supporting said apparatus when said stabilization time varies widely 
in accordance with a coordinate value of a movement start point examined after installation (col. 
1 1 line 52 - col. 12 line 60, calibration of equipment after installation is well known), (claim 17) 
said control means judges swinging of said apparatus based on magnitude of 
overshoot/undershoot of a response waveform and said stabilization time examined after 
installation, so as to estimate installation conditions and/or floor rigidity (col. 3 lines 12-36, 
testing of equipment after installation is known) and (claim 18) wherein said tool is a drill 
(reference number 10). Examiner would like to point out that any reference to specific figures, 
columns and hues should not be considered limiting in any way, the entire reference is 
considered to provide disclosure relating to the claimed invention. 

Claim Rejections - 35 USC§103 
7, The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the appUcability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

8. Claims 1 1 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ito et al 
(U.S. Pat 6,456,896) in view of Hamaya (U.S. Pat 5,189,352). 

Ito et al teaches most all of the instant invention as appUed to claims 1-6 and 12-16 
above. Ito et al fails to teach wherein the work is a printed wiring board. 

Hamaya teaches a numerically controlled drilling machine that controls a work 
positioning apparatus in the X and Y axis and controls a drill in the Z axis, (figure 1) and teaches 
where the work is a printed wiring board (col. 1 lines 5-13, 27-33 and col. 3 line 55 - col. 4 line 
10). 

Ito et al and Hamaya are analogous art because they are both related to a three axis 
drilling machine with computer control. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to utilize the printed wiring board as a work of Hamaya in the machine 
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tool of Ito et al because it is well known in the art to machine a printed wiring board in a NC 
drilling machine and Hamaya teaches a system that can rapidly restart after a temporary loss of 
operating power (col. 2 lines 34-45). 

9. Claims 1 1 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kakino 
(U.S. Pat 6,501,997) in view of Hamaya (U.S. Pat 5,189,352). 

Kakino teaches most all of the instant invention as applied to claims 1-6, 8, 9 and 12-18 
above. Ito et al fails to teach wherein the work is a printed wiring board, 

Hamaya teaches a numerically controlled drilling machine that controls a work 
positioning apparatus in the X and Y axis and controls a drill in the Z axis, (figure 1) and teaches 
where the work is a printed wiring board (col. 1 lines 5-13, 27-33 and col. 3 line 55 - col. 4 line 
10). 

Kakino and Hamaya are analogous art because they are both related to a three axis 
drilling machine with computer control. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to utilize the printed wiring board as a work of Hamaya in the machine 
tool of Kakino because it is well known in the art to machine a printed wiring board in a NC 
drilling machine and Hamaya teaches a system that can rapidly restart after a temporary loss of 
operating power (col. 2 lines 34-45). 

10. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ito et al (U.S. Pat 
6,456,896) in view of Miyajima et al (U.S. Pat 5,931,070). 
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Ito et al teaches most all of the instant invention as apphed to claims 1-6 above. Ito et al 
fails to teaches wherein said movement start position is established to be shorter than a 
predetermined air-cut distance by a distance Lc obtained from an equation: Lc=Vz(Ta-Ts) using 
a difference Tc between movement time Ta and stabilization time Ts and a lowering velocity Vz. 

Miyajima teaches a three axis CNC tool that moves a work 28 in an X and Y axis, prior 
to moving a tool in a Z axis, where it is determined that the movement start position is 
estabUshed shorter than a predetermined air-cut distance (abstract, figure 4, 5, col. 4 line 29 - 
col. 6 line 39). While a specific formula is not found in Miyajima et al it is clear from their 
teachings that the movement of the Z axis is started prior to the completion of the X, Y axis 
movement, in a sense shorter then a predetermined air-cut distance, by a predetermined distance, 
it is considered obvious that the timing of Miyajima would take into consideration proper work 
positioning prior to actuating to tool, therefore stabilization of a movement would be obvious. 

Ito et al and Miyajima are analogous art because they are both related to three axis tool 
operations and control. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to utilize the timing of Miyajima in the machine tool of Ito et al because 
Miyajima teaches machine tool control method, wherein a tool operated by a servo motor 
controlled by a CNC unit, a positioning of a table for loading a workpiece and the driving of the 
tool are controlled by a common CNC unit, and as a result, operation can be carried out at a low 
cost and at a high speed (col. 1 lines 39-45). 

11. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kakino (U.S. Pat 
6,501,997) in view of Miyajima et al (U.S. Pat 5,931,070). 
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Kakino teaches most all of the instant invention as applied to claims 1-6 above. Kakino 
fails to teaches wherein said movement start position is established to be shorter than a 
predetermined air-cut distance by a distance Lc obtained from an equation: Lc=Vz(Ta-Ts) using 
a difference Tc between movement time Ta and stabilization time Ts and a lowering velocity Vz. 

Miyajima teaches a three axis CNC tool that moves a work 28 in an X and Y axis, prior 
to moving a tool in a Z axis, where it is determined that the movement start position is 
established shorter than a predetermined air-cut distance (abstract, figure 4, 5, col. 4 line 29 - 
col. 6 line 39). While a specific formula is not found in Miyajima et al it is clear from their 
teachings that the movement of the Z axis is started prior to the completion of the X, Y axis 
movement, in a sense shorter then a predetermined air-cut distance, by a predetermined distance, 
it is considered obvious that the timing of Miyajima would take into consideration proper work 
positioning prior to actuating to tool, therefore stabilization of a movement would be obvious. 

Kakino and Miyajima are analogous art because they are both related to three axis tool 
operations and control. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to utilize the timing of Miyajima in the machine tool of Kakino because 
Miyajima teaches machine tool control method, wherein a tool operated by a servo motor 
controlled by a CNC unit, a positioning of a table for loading a workpiece and the driving of the 
tool are controlled by a common CNC unit, and as a result, operation can be carried out at a low 
cost and at a high speed (col. 1 lines 39-45). 

Response to Arguments 

Applicant's arguments filed 10/14/05 have been fully considered but they are not 
persuasive. 
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Objections to the drawing and specification, in light of the amendment, the objections are 
withdrawn. 

An Objections to the claims remain, the amendment corrected the previously identified 
deficiencies and they have been withdrawn. 

Rejections under 112 2"^, in light of the amendment and comments, have been 
withdrawn. 

Applicant argues that appUcant's claimed invention is distinguishable from Ito in terms of 
thermal displacement. While Ito et al may be distinguishable from the claimed invention, there 
are no arguments presented to refute that Ito et al discloses each and every limitations of 
appKcants invention, therefore the rejection is maintained. 

Applicant argues that the features A and B is distinguishable from Kakino, specifically 
that "In applicants claimed invention, positioning response properties are selected from stored 
properties of time stopping of machining table in comparison between obtained condition pattern 
and that of machining program". The Examiner found no claim language directed to 
"positioning response properties selected from stored properties", nor "comparison between 
obtained condition pattern and that of the machining program", only that positioning response 
properties are prepared in advance. Therefore the argument is more specific then the claim 
language and is not persuasive. 

Applicant argues that Kakino relates to a servo gain parameter, while this is not disputed, 
the Examiner contends that Kakino reads on all the claim limitations as set forth in the above 
rejection. 

Regarding the rejections under 35 USC 103, applicant simply argues that the base claims 
are not discloses nor suggested in the previous rejections under 35 USC 102 and thus the 
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dependent claims could not be obvious. Examiner disagrees, a proper prima facie case of 
obviousness has been established for these dependent claims and the rejections are maintained. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul L. Rodriguez whose telephone number is (571) 272-3753. 
The examiner can normally be reached on 6:00 - 4:30 T-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo P. Picard can be reached on (571) 272-3749. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published appHcations 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 




Paul L Rodriguez 
Primary Examiner 
Art Unit 2125 



PLR 
11/16/05 



